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This workshop was organised by ESA and CNES around an organizing committee and  in 

collaboration with the session co-chairs selected from the scientific committee.

The workshop consists of oral and poster presentations selected by the Scientific 

Committee, and includes a round table discussion.
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Hydrospace 2015

78 Participants  from 25 countries

225 Co-Authors!      76 Abstract Submissions



• Climatic and environmental stakes
“ We do not inherit the land from our ancestors, we borrow it from our children”

(Native American proverb)

• What climate shall we have tomorrow?

– Increases in global sea  and air temperatures 

– Widespread melting of snow and ice

– Rising global sea level

• How to improve our models?

Introduction

The new challenges

• How to improve our models?

– What are the observation and accuracy needs for global water and energy cycle research, and for global 

climate change research? continental to global scales to augment climate networks.

• How to predict at a finer scale?

– What are the accuracy needs for water management, flood prediction, reservoir operation, agriculture 

and drought assessment? regional problems and real-time data needs to 

augment operational networks.

���� To spatialize and to refine scale of perception

– Observations at high spatial and temporal scales 
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• Water: a major stake in the 21th century

���� Understanding the processes which govern the production of the water and its distribution in the 

various compartments of the Earth surface 

Introduction

The new challenges

“Water is the oil 

of the 21st

Century”

Andrew Liveris, the 

chief executive of 

Chemical

various compartments of the Earth surface 

• What type data for tomorrow and which distribution scheme ?

– World programs in hydrology and water are looking to space-based observations to provide needed observations of 

sufficient accuracy for water resource applications.

• What socio - economic benefits?

– Consider  end-users requirements

– Benefits of Earth observations applications to decision making

– Develop services
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Space measurements for water cycle

Soil moisture

Vis, NIR, TIR, 

Radar Altimetry

Surface Water

Radar and 

Precipitation, Energy

hydro network, water storage, Discharge, Evapotranspiration

Land Surface

Soil moisture

Ground water

Aquifers
Gravimetry

Radar and 

passive microwave



Space measurements for water cycle
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Terrestrial water balance  equation
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Radar altimetry

Jason 2, 3, CS, Altika-Saral,

Satellite Gravimetry

Grace 1, 2

Radar & radiometer

SMOS, SMAP 

Space missions for hydrology

Jason 2, 3, CS, Altika-Saral,

Sentinel 3, SWOT

optical satellite

SPOT 5, 6, 7, Landsat 8

Pléiades 1, 2, Sentinel 2

Thermal IR satellite

Landsat, Thirsty/SOIF
meteorological satellite

GPM/Mégha, IASI, IASI NG
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SWOT mission

SWATH Altimeter : SWOTNadir Altimeter
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SWOT mission
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Objectives of the Workshop

• Prepare for the exploitation of the next generation of altimeters

• Bring together hydrologists and space scientists in order to 

tackle future challenges in hydrology for water storage and 

discharge

• Strengthen the collaboration between the 3 communities: • Strengthen the collaboration between the 3 communities: 

modellers, in situ and satellite observations providers

• Plenty of time slots for discussion!   To capture the participants’ 

recommendations for further improvement of space products and 

encourage new algorithms and products development, (including further 

functionalities of the toolboxes, training, outreach, etc.).



– Synthesis of the space technologies and physical parameters 

observation

– The questions of calibration, validation and quality of satellite 

products for hydrology

– Synthesis of the needs and requirements in term of modelling and 

assimilation 

Round Table and discussion

assimilation 

– Major trends for developments with the new generation of space 

observations 

– Synthesis of the water’s actors and development of the interactions 

between the two communities (Hydrology and Space techniques)

– Access to satellite products and archives by hydrologists 































–Need to assimilate multi-mission

products into models in order to:products into models in order to:
�analyze their quality

� improve the hydrological models and related

forecasting

































• The need to validate data products and models (water level 

retrieved by altimetry, bathymetry derived from optical 

imagery and flood inundation areas by hydrodynamic 

models) has emerged from all the presentations of the 

session. 

Recommendations

• The major concerns in the development of methods for 

calculations and predictions with respect to water resources 

in the long or short term is a short length of field 

observations for river flow or lack thereof. 



• There is an increasing need of in situ observations (hydro-

monitoring network, field surveys, etc.) to be used for testing 

and improving the methodology. Help on access in-situ data!

• Agencies should support the in situ network  they need for 

calibration… especially in Africa. 

Recommendations

calibration… especially in Africa. 

• It is recommended that “hot points” are commonly 

established in selected areas on Earth where in situ data are 

available for thorough comparison and validation of satellite 

measurements.



• The low temporal resolution that characterizes the satellite 

missions often is not adequate for catching the flow regime 

in a river. Quite promising results were presented by using 

multi-mission series for improving the time scale. To be 

encouraged!

Recommendations

• The necessity of focusing future research on the estimation 

of the bias among the different satellite missions was 

emphasized 



• The difficulties in the quantification of errors from 

spaceborne sensors is an important issue above all 

for ungauged basins. The data user and supplier 

communities should work hand in hand to establish 

standards for error estimations.

Recommendations

standards for error estimations.



• Provide water body mask every 12 days (S1 repeat 

orbit) 

• River bathymetry is by far a challenging task for 

spaceborne sensors. However, this is a crucial 

parameter for hydrogeological risk management and 

Recommendations

parameter for hydrogeological risk management and 

discharge monitoring. Further efforts should take 

into account addressing its determination.



• Continue to bring together the in situ data providers, 

products providers from space agencies and water 

managers 

Recommendations

• Next Hydrospace planned in Spring 2017



Thank you for your attention


